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Abstract Of JP2001 244921 

PROBLEM TO BE SOLVED: To reduce a jitter component 
caused by a level shift circuit: 

SOLUTION: An output signal d1 from a logic circuit 10 Is 
encoded into data signal Datal and strobe signal Stbl by a 
DS encoder 22. The data signal Datal and the strobe signal 
Stbl are supplied to flip-flops 26 and 27 as data signal 
Data la and strobe signal Stb1a after amplitude levels thereof 
are converted by level shift circuits 23 and 24. The data 
signal Datal and the strobe signal Stb1 are latched by the 
flip-flops 26 and 27 in response to the rising edge of a clock 
signal CLK1a and outputted to driver circuits 28 and 29 after 
the jitter component generated through the level shift circuits 
23 and 24 is removed. These signals are outputted from the 
driver circuits 28 and 29 to differential signal lines 42 and 41 
and outputted from terminals TPB. NTPB. TPA and NTPA to 
the outside. 
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(57) [S*^?3 

Ifm^m ni/.y:^iaKl 0*^A,oai:^3fi#d 1 
{±, DSX>'3-:J^2 2lc:J:-5-C-T-5'ri-^Datal 
t^ha-rfi-^Stb 1 fctc^^^-ft^ix^. 7^-:?fi 
■^D a t a 1 . X ho— rtt^S t b Ki, U'<.;l'x:7 
M1IK2 3. 2 4t:J:-5Tffi«SU'<7W)<S3e$itT, T 
— ^'fl-^D a t a 1 a . h 'a-Vm^ S t b 1 a fc t 

7U-yr70-yr2 6. 27(Cttt&$fl&. 
fi#Datal. Xhn— ym-^St b ^U-yT 
7a/T26. 27CCj;oT, ^Oy^'^-f-C LK 1 a 
iOi-^iAiOx-xv-'tfEy^LT^-y^^iX. P'<.;1'>'7 
M1ISS2 3. 2 4*T'tc^U/ci^'y:J'«^Jh&^$ix 
TK7^A|1IIIS2 8. 2 9lcai:^§il«.. F^'f-'N'-Ill 
K2 8. 2 9*^^>lliWi^fS4 2. 4 1 A.aill$iX. iSg 
^TPB, NTPB, TP A. NTP A*»/c.^|-|SA.aj:Jj 




!<2) 001-244921 ( P 2 0 0 1 - 2 4*JL8 



tm^m 1 ] mi (om^i'^\^<^m i commws. t , 

Miail2cO!iEU'^KOm2cO®St®Ei:, m2<0Sttl 
/P;^7MgK3&»<b<oai:^)ft^5r7 yf-U ^IS^ yf-L 

€r^-r a -y . 

BulE^' n -y :?fi^5^III8&*-(bco|g KOr^'o y :?fi-§-co 

piIiSrflijlBm2<7)mJEU'<-;l'OjgilitcSS}^tTB5fe7 V 

liiia^ U -yr^O .yrEKti. BUieil2 cOK/I^v-^ h 

cr>mi(o^ci'y^'m^izm^LxmifL. 

{±, t5IEai/'-y^'ii]SSS?*^^><oai^rfl^cojaiSa«0 2fg 

I muc^A ] 1 izmwKo^maMm&mmiz 
mMyo-yyyu-yymmi. 

I m^m 5 1 2 ^ 3 fc:^<o¥s«s 

BUie7 l> •yr70-yTlHlSI(i. 

BUia^ 2 OW'<7l'>'7 h a .y ^J'fi^tcjSig 

LT. miiMl^l^^/l^'^y h^m^^<Otii:fjm^?:y 
•y^-thW. 1 £0^ -y ^HlKi: , 

mieis 1 «7 -y ^^m>t3<r>\i!,i}m^ii^ifmsds^ 1 <?) 
m^iiXifK^m^^m^2<r>\^^ivi^y h^m-^ 



m^2<DU^w^y MIISI*»<><0^O y^'ft-f-<0Rte 

^S- 5 -y f-rSIS 2 «7) 7 -y f-iggs fc . 
rmi?M2<r)\^^)W^y MlISS*»4.<?)^'o>y ^fi^o^e 

«(fie7 y -y r 7 D -y rui^Ji $ . 

y-'7;l^t-KB$lc{i. «5ieiS2(5D^ -yf-igSli'i^Oiil 
:J5«#*j<tt;ffr^3<05 •y^i=FB*»^><?)jiJ:ftm#*-J'h 

mm, 

mis^2co7 •y^m^njix/mimsco'y -yi-mmat 
ttz. . 

m^2<r>\y<)V>-y MH]SSA^^«o;?'c7-y^'fi-^(?os;te 
mims ] if^ 7 \.z%m<r>^mmmw^m.\,z . 

B«ie7 U -y 7'7C7 -y rUlKti? 'ofC, 

vStt<7)U-fe'y bfi-^5rSftTlui£m2<0K;Pi'7 Mil 

SS*^^><;Oi5'o-y:J'(i-^5rJSttt^U. A^o. Huiail2<0U' 

tirieSSl^O^ yf-lHlSSli, vSttcOU-fe-y hft^SrSttt 

{ mem 9 ] 1 izim<7)¥mmmms^miz 
mimi(r>u'<jL-i^y hmmi, 
1 c^)«*ii!«ES:S(t6iii (omky- k t o^ici^^^ 

HiiiE^2iO«?S«ffi^S(tSm2c^masy- Kt BMiem 
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s h7>'i^';^^t. 

im 1 cONf-^*;HVIOS h 7>'i^';^:J' 

yA- ^'<o A:>3 h tStt 4^ 2 O N ^a- ^vHW O 
S h 5 V'i^x^' i: * -frtfC: i: Srs^Sfcf S^tt^StHl 

mm 1 <7)ti«ii5|Sli:MieiB2<??tiiIi[5ISSi:"<7)ratc|ft»t 
miJ<)}m^\t. .-?-OS«i*<3 0 0 m vmTTfc o . ^ 

[0001] 

x^^iw^yvm^^^-th^immim^mzm 

[0002] 

[tE!*«oaffi] m.^. m\Simmm^<^^'J9Mt^zx 

mSixooS)^. ^tcfc^^TtDVC (Di gi ta 
1 Video Came r a) fcPC (Pe r son 

ai Computer)<7)Jg^*-C'IEEE13 94 

-fk^tlTV^S. 2 0 0MbpseiMOIEEE139 
4 . 1 9 9 5 1}^-tX'i,zm^^^ix. t.tz. 400Mbp 
SC0IEEE1394. ai)^T5.^m^^^it^f^X'i> 
6. iiaStSfi. IEEE PI 394. 1995 D 
rafts. 4, iJil^. IEEE P1394a D 
raft 3. l^^-?-i^-e'i^iE®$i^TiiO, diO^fS^r 
m^-Th L S I <r>Wm)^^^X'<fii>1xX\^h, W^X' 
<±, IEEE1394<4. M AX'e4 0 0Mb p s i:V^ 

L« C<OSaT-^'fEj!l<OJty)C. i^'y^' { j i tte 



r ) ^x^^~ (skew) izmt^mm^tmizmL 

[0003] 

immm^diLlot^h^m O. 2 5jumitftcOL 
Sl-Cti:, T-^AaJ:>]IIISS*>#>LS IirhgB/^Atil:tlS 
<X5fi^«EL''<v/l'i: .LSI |*jgp<?50j/.y ^'|»T'<0 

m^<^mS.\^^)Vb-bm^j:himh-^£'yX\^h. ^<r>tL 

U^f[^->y M11II814. 014. 15 iZT^j: o tz. 
mm±. 4^^izizt^j:'Jyf^^i^LX\>^^, ■r^j:h 
nSS£.^-fh2^<rmS:<r>\^^V (VDDH, VD 

DL) i.i^<im^j:<mt-fhtiit>. «E^^^-r-&i^ 

■y i^'co#^ < -tirx Lto. mUi, TYPfk^ 
^. C:cOt#. lEEEl 3 94<7)J:dtC(i^i0i:-^± 

mzt-x-r-^miiwi^vxi.^ ot\.^ofsmtmi^-t 

[0004] JiLttfO J: 9 ^r^HS-Sf^-r* 

[0005] 

mm^mm-htz^(r>^m cio^H^wioco^stc 
i^v-^Wi^yvm^b. y^J-yVy^vTB^b^m 
[ooo6]oi^-yi? mima. m i oms 

hiHissji, ai;-y:^m^m^t>cotii:f}m9<^mmim2 
(r>mj£i^^n^<r)mmi,zm^-r^ . 7 'j -y o >y rass 

a. |g2<0«El"^K0^2C0mj!SSffi:. ^2(0^" 
mfEt^Sft. Bfr^<0^o-y:?fi-f-(cfi5^LTKyl^>- 
y hmm^^coiatim^-t:^ -y^L. ^^^^-y^LTt* 
:^fl-^$rm£<0^ o y LX tii:^'^^ . 
[00071 71; -y r70 •yrisI8SSr^»t=SrV^«^{c 

ii. micouoi^'^y hmmtviz^tfz'jy^^i^A. 

mi}^^(^tii:hi,z^ttihi^-y ^mtify 'J ■yyy\=i yy' 
mmzX-^X&m^tih. ZtHz^^. :k^^j:y'—^'^ 
^yY^imm-hzbii^X'^. sa[iM^$-l^-c^ 

6. 

[ 0 0 0 8 ] »t L < <i, ±ie¥^«s»a@gs§isji$ 
ibtc, ^'o y^'fi^^^feisiKt, m2<7)v^)Vi^y 
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0 •y7-7n-yriaK^«t*&-ri.. ±§£7 U •7r7a vT 
10009] »SU<«i. ±IBo>''.yi?Ill6&^{i. ^'o 

twrrs. tTt, ±iei5'D-y^'fi-^^iiiss*''^tfomi 

too 1 0] m2<r>h-^fi-iyy hmmzx ti^ y 1^^^ 

<7)mnmii. m2<^u^)i-i^yhmm'hcr)i^n y^m 
±ie^^**wiHiS8Sistci5v^-r{i. 7 u -/r7o -yr 

igS&ti, ^2OU'<^;l->'7M3{ES*>^><0i5'a'y^'fl-f-(7) 
^2<0l<'<;Uv-7MBj{SC*3{ti.mi!S«ff<0^W^ 

<7)^iz i o T . -r-^T cox -y i^i}im t^\fliiz-mx ^ > 
ztuzx*). m2<7iV"^/\^>'yhmmzx&>'-/f^ 

too 11] mtL<\t, ±le7'; y7"7 0y7-lHlgS 

10 0 12] ±ie¥*«sma(IllFS^^(CfcV%T{i, T^X 
h^:- h'Wtcab 7 'J «y r 7 n >y rdlSStc^ n «y 

too 1 3] »^L<(±. ±i£7'J •yr7a-yTIIIK 
ti, lim^v^lHlKfc, ^-^ 5>^PSlHlSSi:. ^2 

too 1 4] ISieo^ y-MsISWl. t^2<6l^^Vi^y V 
Il]SS*><b<0i?D-y:J'fi4tCl5i^LT. lll<0l/'</I^v-7 
MBliS*»ib<0tB:tlft^Sr7-y^-r^. ^' -Y S 

ssti. m 1 «07 •y^0js*»ii.<oaiini-^tiii/mi <09 

mii.X/KWM^^^2<^v^i'>'y MllSS*><i><o^D 
2cou<)Ui^y M5]SS*^A><0^O'y^'fi-f-<r)KteS-vt: 

lE^LT. ^yymmm^i)^^cr^tiit^mmy-yi■ 
■th. mscO^-y^HlSSJi. l|2<7)lx'<./l'i^7hIUSS*» 

1 0 0 1 5 ] ±ie^«s*aiii»^fitefci^-c(±. mi 
<r>'^-y^sim^^<oiii:hm^tmi<!oyy^mmi)^h<D 



1 0 0 1 6 ] »^ L< {i, ±iiy 0 -yy-ya^yy^mi 

$i^i,z. wmmmit. m:*j«]8iiaK 

[ 0 0 1 7 ] y^N'-^'ji. ig 1 <oK;i/>'7 hmm^ 

•X ^!1IS5*» '^oail^m-^ii i t/^m 3 <0 7 y ^ IIIfS*> ^>C7) 

1 0 0 1 8 ] ±ie^#:ft«IIlSS^atciJV%-C<±. 7^;^ 
b h'iBftift iaJttfJTm 1 *»^.m 3 <7)9 -y •f-mmc^' 
n y^fi-^^fitJ^-ri.i£lS*<^rv^. SSfflmisiSS 

^X'^i}^mmi,tpt>\iiij ^iih . 

too 1 93 »tL<«4. ±iSm2O7-y^088i3j:t^ 
m3tf07-yf-lflIS5<4i:t>tC. -^W^-^J't. ^'a>y^'H 
-iyj^-^ twists, 

I 0 0 2 0 ] y^<-^'(4. ^'■^ 5 V;?'Mg[llK*^A>C5 
m^iSM-th, ^'Oy^hM >'>'^'-:f^4. m2iOU'<; 

t 0 0 2 1 ] ±IB^#*ailIKiiatCi>V^T<4. ^2 
<05>7^IIlSSfcJ:t/m3<09 y^llI»*»^>. |S|t^'>fS. 

ft#*>'iiJ:^$ilS, CliXtCiD, 7'J •y7"7 0-y7°IlIK 

r-:?Aai:>3iO^?St:7'J •y7-7O-y7'0§&mtt 
T J 5 1 ^ if V -y rJ- Sr if Jn § -ti: =5r V ^ . 
100 2 2] m2cr>y y'J'mi^i5XX/m3<^y y 

^^m**(>(^tii:hm^izx sffl«Hi#iaic:?-f 5 >'^^<^ 

^N'mSSSrtgftJti: i'fc H7'f /N'(lIS&<oai:>]tc>''«y^' (f? 

V^r(4. m209 yf-[HlS§ioJ:tXm307-yf-|51fS*> . 

±a<OJ:'5^:>?y:J'<7)l&^Srl»<'C:i:*JT#-S. 
t 0 0 2 3 3 L< ±127 'J •yr7n .yTlslKti 
$^>tc. 'J-fe-y MUSSSr^tf. 'J -fe -y MUSSJi. «tt<0 

u-fey vm^^'^»xm2<r>v^ivi^yYmm^hc^9 
rs-y^mmwSEizi,. tfo. ^2<r>v^V'i^y 
iyt><r>9^-y^ m^<r>wMm^^^mmz^:^. ±isi^ 

too 24] il^, 7 'J •yr7n yri5]SiS$:y-tr y h-f 
SJ^tcti, *3S<07 -y^SKi: 2ge<07 -y^HSftt 



!(5) 001-^244921 ( P 2 0 0 1 - 24»JL8 



»<o-r'SLTic?gtt<7)'j -fe -y vmmm^-th t l^j^ 

2<7)v ^7i-^m>h<r>]i^■^m^tf^3ff)v >y^|IlSSA»<?> 

til a. ±t5^ft:*SlHlS&SISt*t5t^T<i, 
|g 2 i5 ilA'm 3 CO 7 -y f-Hll&tCtivSltO 'J -fe -y h fl-f-S: 

■^l-^^Stttc-r s c: t i 0 . 7 u y r 7 Q y riHiS&co 
U-b-y hSrHi^LTV^i,. ClixlcJ: 0,JS2<7)7-y?-lHl 
m^XMl^h t -ecoHIKfltJig t Sg 3 e05 -y ^HIS&co 
A:^*» <^ai:'3 * TomssiifiK t S: |n| t ic-rs i t *^-C'# 
C:«0i6SII, ll2<07 y^lHl?S*-<^<7)ai*fl-^i:IS3 
iO5-y^IiISS*»^.i^ai:^jffi-^i:f0ffi1i^t-tfelT':5'^ 

[00 2 5] »*t<{i. ±151^ 1 iOl^'OWS^^ M5IS& 

yi^'^^rJ't. IBl<?5N^-^*^V'MOSb7>'i^'X^'i:, 

:tvHW O S b 7 y ^' i: ?r -^tf . 

[ 0 0 2 6 ] m 1 <?)^ m 1 io^aimssrs 

fts^ 1 <Dimy- H t m 1 ^SMsisjEigftsm 1 <o 

Stfiy-HfcoraicgSg^ix^, lli<7)Pf-A'^-;WMO 

Sh5>'i^';^:5'{±. Sg2c?)SilS«jESrS{tSSg20m® 
H J: HI co^ifiy- b- i: <7)rat=:«gE?a«. . H 1 <0 

N^-v^-zuwos y-^yi^xi^ii^ mKOP^-^^^-jum 

m20P^^:t.;HVIOS h7>->^;?.;J'{i. V-Xtf^ 
f-v 4«;HVI OSK5>'i^*;:^^'i:HlcoN^-\' :^«;WM.O S 

hy y>'xi'bcr>m:s.ismy- H<7)®i&y- htcsft 

|^2<0N^-v^--'HV10S hyyJXi'ii^ II2C0P 

10 0 2 7] mn. ^m{mmmmm.^.zii\^xmMm 

8&fc«m2<7>gHfi!tiffi*««*&$iiS. ffifc. ±12111 <0 
L''</Ui'7 h [BISSt::t3V^Tll 1 *3 ilXm 2<0Nf-v ^/l' 
MOS h5yi^;^:J'5:S2<7)S*e/-Hfc:g^L3tig^ 



X . ^mm\,zn.^ b-^Kmtch i^'onc^r-s tzi^x-h 

-S. 0y;Uf, ?gl<0«Jfty-Ktc««g$ixTV>-SIIIlS:^ 
D y:J'*«"fi^*^';HElS&:/D-y:?'C*)'5. Sg2<0gMfiy- 

10 0 2 81 L*»L, iie^ftcmSHlSSSIgtiSV^T 
HK^J'f y^s'-^'t. mi*5J:t^H20N-f-v:^;i' 

MO s h ^ y-jx-^b $rii 1 iostey- Yi<z^m\,zmu 
l.x\>^i>. ^imzi.*)^ ^i<r>\^^)W^yYmmzii\\ 
X^'th'J'vif&.^^Sm-h^bil^X'^h,,^ti. V 

[00291 c:<ol&HJ<ot 5.io<o^ffitc(J!d ^ 

ii2oti«@iiiiBi:. i^yyymmbimAi>. 
[00301^1 (om^mmi. n-m^(=(r>x:hm^cr) 
mmt:mm^i, ^2<Dmmmmi. mi<7)mmmm> 
^<^tiifiim<m®^mm-ti>, ^yyrwimi. ^i 
cr>i^^m^bf^2<r)inm^^bcr>mizmi-i^ti. ^lo 
mmim^^<7)iiiiJim<7)m®i-^fi'i:m^<ou^i'i,z 

i^yyzrt^, IMXiim^i. -5-<0«(i*«3 0 0 mV 

mTx-h^). ^£o^'C^mmim.m.mBEu<fUbmm.m.s 
u^ji-b<r)^<^^iiLXh'o*^B^jmmzu^jui}^it 

[0031] ±§i^mmmm<y)-r-9xiii:fjmx' 

|glfcJ:lXm2«ti«i§|tCi^^a«£Ri:LTV^& 
7ty>, i'hSI5*>^i^A:^ft-^*^ jiiliU'<.;i'i7)^^^tc./jNS 

3 0 0 mvKiT) m^xfy^xhismrcmmrtz 

bi^X'^h. 

[003 21 {Rt. ±ie:?7i^riaIgSSriftft^C^ 
i^Wi. i1-S5*»4>|S|t7'-:^*sai^L-CA:^j$*t3ti: 

Lto, Vr^a^-^X. ^cr>mz±.ttT-^<r)K^'f—S^ 

ti^Kf} ^ixtzb^\,z^ mi comm^m'^z. os:ik-t- f 

^ts. lj&^l, jje*si«£maiiis8o-f-^'Atij:^)a5 

cr>m^<r)mM\^^)Vtim^cr)\^'<-)Uz9 y yy^fi^ . 
iixlciO. x-:J'i|iS<50lllcJ;S>''-y^^^<7)?|^?r?P 

[0033] 

mBn<7mm<r>mm'i ot. z<7>m^(rm^<mm\,z'o 
\^xwm^^L-y^mm-h. m'^m-ttiti 

[ 0 0 3 4 1 0 U4. z<7m^mm.<mmizi: 

{*:«a[IISSSS (I E EE 1 3 9 Awm) (T^wm^ 

^Tfcty'oy^mx'hh, 
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[00351 01 (C*-r^^(**«III^^StC«i. 2^ 
VDDL(42. SVTfcO. SMSEVDDH{±3. 3 

lo; T'-^miM20. ^-^X^^SO. 
mm^-UAl. 4 2(i. l^-^-yri±tcKa§tti>. 

[00 36] DS^^-y^EKgPl 0(i. mjiimJEVDDL 
i:^fi«EVSSLtSrgtt, P LL|h]SS2 1 *><b«0^' 
D.y^'fi-f-CLKlK:S^U-Ci6#L. Hi^Jfi-^dl^ 
7'-:J'ai:>3gI52 0'^ai:>3L, 7-'-^'A:>]a53 0*><c.iOA 
:^ift-^d2$:Stt-l.. a}:*]m-^d lt3J:l^A:'3m-^d2 
{i. 2. 5V<oSi|@U'<;i^S:^rf-S. 

[00 3 7] ■r-^'ai:J3a52 0«. PLLIHIB2 1i:, 
D Saiyn-y 2 2 i: . X^^iW^y MUSS 2 3 - 2 5 
7'J-yr70-yr2 6, 27k, h-7-fA|l]SS2 
8, 2 9i:5:#0. 

[0038] PLLIHIS&2 Ui, «M«ffiVDDLi:g! 
iffilffiVSSLkSrStt, ^' a>y ^ft^CLKlS:^ 
•rS, ^'^>y:7^i^CLKl{i, 2. 5V (VDDL) 
c7)Sif|l^^Ut>J:tf4 0 OMH zCDJf ^^5:^r-rS . 

[00 39] DSX>n-^2 2{i. «jlg^VDDL 
kSfHSmffiVSSLk^Stt. oi^'-yiJ'IllS&gBl 0*»j5i 
«tfl::t3m^d 1^, f-'-rJ-ft-^D a t a 1 t;^Ha-y 
m^Sthlhl.Z'^mfth. DSx>'n-y2 2(i, 

1 EEE 1 3 94<7)!|^SIffltCt>V^Tm'll:$ixTV^6D 

T'Si-l.. T^^J'fl-^Data liJit/Xhn-yfl-^S 
tbHi. 2. 5 V (VDDL) <OSitiP-^WSr*-r 

[004 0] L''<;P-i^7MlISS2 3{i. DSXvn-^^ 

2 2*>^<5Dt— iJ'fi-f-Dat al<7)^i|iU^PiSr. 3- 

3V (VDDH) <offiifilP'<.;uz^m-r^, u^vi^y 
M1I8S2 4(i, D Sx>'rj-#'2 2*>ic>«Xho-7'ft 
^St b l<0Si@^'</t'5r. 3. 3V(VDDH)cOJi 
flKyWC^m-r-S.. 1^'<7U£/'7M1]SS2 5{i, PLL 
I11SI2 lA^/c><0^'n yJ?fi-f-GLK KO^l^'^l'Sr. 

3 . 3 V ( V D D H ) . 

[0 04 1 ] 7U •yT7Q>y7-2 6li, «j!S«EEVDD 
HiJj;t^«tftfiffiVSSH?r§ft. ^'<.;^>'7 M1I»2 
5*>*><0i?o-y:?ft-^CLK 1 acoi:*>±*<Ox.y i^'tc 
JS^LTl^^;Ui^7 MI1K2 3ti^ty(r>^—^mm> a t 
ala$:7-y^L. ffllift^t UTai:>3t-^. 7 'J >yr 
7o-yr2 7(4, llS^VDDHtJil/SfJfiSEVS 

CLK 1 ai?)i:*>±*<i3Jt ;'i^*t-a5^tT^'v;l'i^7 h 
lHlBS2 4*»ic><7>;^ha-yfi-^Stb 1 a$-5-y?-t, 

[0 04 2] H^'f>'N'lil8&2 8t4. «jS«EVDDHt> 



J:t/Sitfi«ffV S S H SrSft. 7 'J -y r 7 a y T 2 6 

'^coffl«com:b7^-^'ft^^^«-f-*S4 2'vai:'3-r 

K5>fv\-I5l8g2 9<i, ^igSSVDDHfcit/Sifi 
HEVSSHS-Stt. 7U-yr7a-yr2 7*>fe<0ffi1i 
otU:'?^ b n-y^i-^5rll»fl-^|g4 1 ^aj:>j-f-^, 

[0043] 7'-:?A:»3g|530{4. Ui^-- 'n'HIKB 1 , 
32i:. U<;WS^7MhIK3 3. 34i:, DS-r3~^^ 
35 b. y Uyyyn yy 3 6 t^ifts, 

[0 044] l^=y"-J<mB&3Hi. mmffiVDDHtJ 
J;t^^«SVSSHi&S(t. ffi^TPA, NTPA*» 

t a2 bVXiii:fl'tl. ^xW<I5IJg3 2{4, 

V D D H tJ J: y^«jE V S S H Srglt , «^ T P B , 
NTP B*»ii><Offl«<OA:*JX bn4ym-f-=&iii|@U-C, 

b o-rft^S t b 2 i: LTtB^J-rS . 
[0045] ^'<JU->'7h0S&3 3(i. Vi^— >"?(5JB3 
l*»^>iOx-:J'fi-§-Dat a2«0gilB^'>^;PS:. 2. 5 

V (VDDL) (TJfgilBKMC^^^-S). l^-^^Pi^^h 
l2l8S3 4«i, ^>'WN-lHlSS3 2*»^><0;^hC7-7'fi-^S 
tb2<7)lg<iW'<JU&. 2. 5V (VDDL) <OS«iU' 

[0 04 6] D 3x3-^3 5(4. ^lIl^VDDLtJ 
JclX^mE V S S L iSrStt, b-'^^Pi^^ h HIK 3 3 , 
3 4i)^(>(r)^~^m^D a t a 2 afc* ilX;^ Ko— ^fi 
#S t b 2 a^, A:^3ffi-^d 2 a(C«-^^t-r*. 
pSxn-r35(±, -r— i?fi^Data2ai:;^.bQ 
-:/fi#S t b 2 a i: cOgffifcWItafP^SXS CI i: J: -5 
•C^'ny^'m#CLK2^^-rS. ^'Dx^'ft^CL 
K2{i:, 2 0 0MHz<O^»[gtS-*-rS. CKOJliSfSt 
ti, T-^'«^Data2afcJ:l>';z.ha-7'fi-^St 
b2a<JDS«igtt:^Lvn D 8x3-^^3 5tl. I EE 

El 3 9 4(r>^mmi,zi3\,^xmt^it^im^i>DS:^^ 

[0047] y>j ■yy'yci yy'3eii. miH^VDD 
LfcJ:MgJft«EVSSLSrS{t. DST3-r3 5*- 
^><7)^'a-y:J'fi^CLK2lwB5^LT, DSx3— ^^3 
5*»*,<7)A*fi^d2aS:7 y^L. A:^3fi-f-d 2i: L 

[ 0 0 4 8 1 lli&fi-tiS4 U±, H5'f/'<lfiISS2 9*><i> 

cofflffi<o{li:>3Xha-yfi#$-ig^TPA. ntpajc 

fSIL, Sg^TPA. NTPA*»<i><7)fflacOA:'3-r-:5' 
fl-^^ui^-Atgsg3 HcfsiMt-l.. iaJ)ft-^JiS4 2 
J4. K7^^N'|5I8l2 8A>^>Offlffic^aJ:>37^-^'fi-tS:JS 
^TPB, NTPBCCkjML. Jg^TPB, NTPBsiP 
hnX:h^ h D-y«#& U£^-y<iiig&3 2 tcgjU-r 

[0049] STFTPA. NTPAii, mitfO^yf^^h 

TPBti, m2<^y^ :^h^Timui (m^urr) izm 
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<TiE^i: X' 1 *«0^r-y/l^c able imfSL-T^ . 

[ 0 0 5 0 1 JJCtC. VXkcoi 0 izm&^tif^^namt 

^^w<Dmmz'^\.^x , ( 1 ) T-'-^'m-^^i'hgc^ai 

[00511 ( 1 ) y'-^m^-i:9\-^\ii:fJi-m'^ 
Oa/-y^'|HlifSl 0*>/^<oai:^jft-^d Ki. DSxyrj- 
y2 2tCj:-3-C7'-:?ft^Dat a 1 tXho-r{i# 
S t b 1 i: liZV^it^tli, . T-:?fi^D a t a 1 tiJ: 
IXX h a— y^i-f^S t b lii. Mil 
SS2 3. 2 4{c;J:-t>-CS^l/'OW*^^^^;?fLT. T-rJ' 
ft^Datal afcit^fJ^^hO^T'fl^Stb 1 atL 
Tv -eit-fit^U •yr7n-yr2 6, 27ft:«»&StL 

[00521 r-^fi^Datali5<fcy^;^ha-yfi 
^St b H4. -eix-fil^'J •yr7D yr2 6, 271Z 
X-oX. ^'P-y^'«-§-CLK 1 a<7)T5i*>±*<Ox.yi^'jC 

L/cx -y H 7 ^^'laS8 2 8 , 

2 9t::til^)$n5. -f-LT, ^'7'^-'^'-|llS&2 8, 2 9 
*»ibllt!lft-^ll4 2 . 4 l^aj^J^ix. $^>(c. 
PB, NTPB, TP A, NTPAA»<oi'hgB-^aj:^J$iX 
I.. 

[0 0 5 3] ZZX\ V'<;Uv-7MHlSS2 5(i. 
i^7MiI8S2 3. 2 4tmtm^m^X'S>i>, 
W'<7l'a/'7M1I!»2 5«rtfrLTt, ^'O y^'fi^C LK 
1 acoSffitcBH-rSi^'-y^'fig^cOtiMi^V^ OT. 0 
2$r#HiL-CC:£7)®i$:i}iH^-r.|.<. v-'-^'ffi^Data 
1 aiJiy-'Xha-yfi-^Stb 1 aJi, lz:^±*«Ox 
•y i^*J XV^iL-hT^ 0 X .y i<''<7)5K:fr<7)X >y -JtmiXh 

.'<;1'>'7Mb]K2 3, 24A><c.Stti>i^v:5'cOtiJn*>'S 
^rS. ^nicStUT. 7'J-yr7n.y7-2 6, 2 7W, 
^ a -y ^ fi^C L K 1 aOA'^±*< 0 X >y >'*<JD;2)L5::t$!; 
tUTT-^'fi-^Dat a 1 a , hn-7"fi-^S t b 
laSr^ y^-rS. Z(r>tiib. ^'n-y^ffi^C LK 1 a 
SfLSx .y if<7)-rtHimzm t:6-|6Ji: ^SrS . L 
ti-b^-iX. ^^Qy^J'fi^CLK 1 aT-<i, ^'<;Pv':7h 
0882 5(Cj:Si^''y^'^^OlijD{±^<. PLL|hI«&2 

1 X'<7>>'yii'&^imi>t:ifiz^i^. 

[00 54] ^rfc. •yr7a>yr2 6, 2 7Srl5{t 
-rtc, U-'<7Pi^7h[i]K2 3, 2 4A>'i>cO-r-^'(l^D 
a t a 1 *3 j: tfX N o-rff-f-S t b 1 Srl^JI-S'^aj 
:»D-ri.^t:<i. K;Pi^7hlH]8§2 3. 24^-C't:% 
±LJti^'y^«^i-$r^-ri>C:i:**T'#'SrV\ U"<;Ui^ 
7hl5IS§23. 2 4lci'3^t.S>-'-y^«:Ji-{i. S:;'s;T 
500psJaiiC53r4. ^nrti. IEEE 13 94(7) 
ilJfHB!l<0«tS-C* S 4 0 0 P s S-Siit-f-C: tijfTi^ 



[0 05 51 ClClT-ti:. y 0 yTynyy 26 , 

27ii. ^'Dy^'li-f^CLK 1 a<Oi:^)±*iOx.yi^'<0 
;?^Sriff3at LT-r-^J'ft-^Dat al a. Xhu-fiS 
#St b 1 a$-5'y?-f 1)*^ o -y .^'ft-tC LK 1 a 
0±*>T**»5X.y £;'iO;^5r:tS&i: LT'T-^ft^Da t 
a la, Xha—rm^Sth I ai:y"/^LXi>X 

[00561 { 2 ) ^gP*>4><Ox-^'fi-^?:A:'3-rS« 

a 

i'l-a5*»/b«^TPA. NTPACA:»3$n!tT-:?<l-^ 

i±, ui^-^<^m3 i^m^^tii>. ?[-g5*»<i>ss^^TP 

B, NTPB{c:A:'3?fl7t;^bC3-7^fi-^(±: l^i^-ZN- 
(1IK3 2^«^!&$^^S. )xi^->"<|5lJS3 1 , 3 2*'^><0 
-r— :J'e^D a t a 2 *5<t V;:?. h n— yfi^S t b 2 
ti, -e^L^iib''Ol^i'7MlIK3 3, 3 4{cJ:-7TS«i 
L''<7k{p'3. 3V (VDDH) *^/i>2. 5V (VDD 
L) iZ^^tlX. x-^'fi-f-D alt a2a*Jj:tXX> 
o-7"«-f-Stb2at LTDS7'3-:*^3 5(Ctt*^$ 
ill). x-^'fl-^Data2a*>J;T/Xho-rfl^S 
t b 2 a{SD Sx3-^^3 5 tJ:r>TA::'3fi-^d 2 alc 
1g-&'ft:§iXT7U«yr7D>yr3 6llfit^§ix6. 7 U 
.yr7a y r 3 6*^^><7)tB:b*«A^><t-f-d 2 i: LTav? 
•y^'UlB&gPl O tcA^J^ixl.. 

[00571 •r'-^K:fJ^3 OX'ii. Ui^-/<m^3 

1. 32tCt3l^Ti^'y^'^^Srffi«tTV^*. 

[0058lia3{i, lai kl^■r^v'->'^'IlIifS3 1 .. 3 
2fiOl!l^fl|«S-*i-yd-y^'0rS>S. pj^WN-ES^S 

1, 3 2{i, «@IlIlfS3 0 1 . 303. 304i:.>9 
yrilISS3 0 2i:€-fi;c.l.. 

[00591 ti«al£li?S3 0 1 {±, A:'3fi-t I NSriMlg-f 
^'7>7-|lIS&3 0 2(4, Ji«ilil»3 0 l3!p<c><oaj:J3 

m^<r>mw,^fi\^(r>\^^Mz-^^yy^h. iiili[Hl8S3 

0 3t4, liBIalKSO l<^iU:»3(t-^2rti(i-r4. ilSIli 
S& 3 0 4 (5 , 3 0 3 <Dai:*]m-^€:«i!i-r S . 

[00601 V-i^-J<^m^3 1 . 3 2T'{4, 

(301. 303, 304) $-^fflL-cv^§/;:y). 

V^l^^^'m\,Zfh^U { 3 0 Om VjaT) fi-^ I NSrS 

jSLx-mmt?, zbtiix't^. ttz. ^^commmsi 3 0 

1 iimi}^^Xi} KyPcoft-f - 1 N Srtilif S f^y>. ^? ^ 
yTm^2 2i:mfX!mVXkiztiiti<^fmi)<!Ki)^^^j: 
V^idteLTV^S. :J'5yri2lK3 0 2^ISttTV^^rV> 

a4(c*-rj;^{c. l5ll:T-^'*^3«gLTA 
:^]$ixfe«^ (a) tc. ^gcoti<ilsIK3 0 l<oai:^i<o 
Jg<l*«:^#<lg*il.. zcofctf). ^<7mizX:fJ^tLfz^ 

LX. ZcOA:hir-S'<^<,Zj:&i^yif'&i^t,zX'0l^'> 
-J <|EIK(4 4 0 0MHz <rnr-9X^ii^ < Tit ^ < 
oTL.^^. :5'7>r|HJ?S302^gH7t^-^C<l, 'J 
•y ^'(jfc^cT-t) 300psi:^Oc -h-:?;l^-Ct,T-^:J' 
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[006 1] mUz^LfcyJ •yy^yn'yT2 
6, 27. U'OPv'7MhI»23-2 5. 33, 34tc: 

(0 0 6 2] I15*i. mUZ^VfzyU •yyyci yy'2 
6, 2 7<0«fK$r*-r7'o-y^'iaT'$>'S., ^U-y^^o 
>yr2 6. 2 7{i, 7 /^lll»LC l-LCSt, U-fe 

•yMUKsot. zy:?'mmmmeot. mrnwm 
iii8S7 0i:. myj^mmmaob. 'f>^N'-:?9i. 9 

3-9 5k. i'\:i'yi^}i^y^<-^9 2k.imi.i>, Z. 
tihii-t^X. l^asSEVDDHtSSfi^SVSSHi: 

[0063] U-by hlHlKS Ot±. -iyj^-^fSl. 5 
3b: NAND|gB5 2fc^-g'tf. n'-^' 5 1 tt. 

LKlaSrRte-r^. NANDIsIKS 2{i. >f i'A-^' 
5 l<oa}^]i:U^r>yhfi#/RSETf:c7)NANDS:aj 
:h-th, NANDI5ISS5 2<7)aj**^'^O y^'{i^CLK 
k^Srl.. ^y^^-i'SSii. NAND[HlS&5 2*>f>«7)aj 

:bSrKig-ri.. >f ^VN'-^' 5 3i)-(>coiii:hifi^n'y^m 

[ 0 0 6 4 ] y/N'-:? 9 1 {±. A:J3«^Pg:SlK-r 

X:nm^Dii. yO •yT7n yr2 6-c{47-'-:?fi 
^Da t a 1 aX'h*). 7 "J -yr^O y r 2 7T'<i:zL b 
a-ym-tSt b 1 aT*)&. ^'Q y^' H-^VA-^'9 
2Ji. ^a-y ^'^l-f-CLKBtCjKSLT. >f>'>'N*-^'9 

10 0 6 5] ^ y^mSILC 1{±, NANDHKl 1 1 
^'n-y^' h'NANDlHlKl 1 2 t5r-^tf, NAND 
EIKl 1 U±. :J'o>y^hMWN'-:}'9 2<oai^Ji:y-b 
•yhm^/RSETt(r>NANDiiii^-th. 9u-y? 
b'NANDHlKl 1 20-:&<35A:?3<i«2S«aVDDH 
«rStt. fl!!:frcOA:^J«NANDlHlSSl 1 l<^aJ:*jSrStt 
-1). :5'a y? FNANDIsJSSl 1 2(50aj^j{i, NAND 
[218&1 1 \<7^2^<7iX-))<r>o-h. ^xn-y^Y^yf^—^ 

9 2(r>^^i:'^\,i^:^(r>Kni,zi&m^ixh, Lf^tfi-y 

X. ^'n-y^'KNANDlElSSl 1 2li. i^Uy^^m^C 
L Kt;ic?§:tT NAN Dings 1 1 \(r)^i}i:Km.-th. 
[0 0 6 6] y>'N'-:J'9 3<±. NANDHISSl 1 l<r> 

[0067] 9-^ 5>^ffilS0K6O{±. ^^o-y^^bM 
^'6 1, 6 2Sr-irtf. ^'a-y:;'b->f >'yN'-:5'6 1 
*±. :J'Oy^fi#CLKfcffJ«Lt:. NANDHBl 1 

lA-'b^Otii^J^Re-r?.. :7D-yi? hM >->'N'-^'6 2 
(i. ^'D y:?fi^CLKtc*5^LT. ^>A-:?9 3<?) 

[00681 7-yf-CsIS&LC2(±. 'fvA-:^! 2 1 
k. 9ny9Y^Klil>^Wl,l22t^'kts. >{yJ<^- 
^' 1 2 H4, 9u yi^Y^ yj<^~^ 6 1 (D^ti^Rmct 



t. rJ'O y^'HNANDHlS&l 2 2<0-:tr<OA:'3«i:maS 
mEV D D H SrStt, fl!i:5^<OA:^3{4^ >'>'>— 1 2 1 <0 
iB:>3S:SttS. ^'Q y^'KNANDIlIffil 2 2<0aS:^J 
(±. WN'-^S' 1 2 1 OA:blcgf«g$iT.S. L/vT**-? 
:7a yi? h'NANDIiliSl 2 2*4. :7o y^fi-f-C 

LKBtcieii^L-c-f wN'-^'i 2 i<oai^}S:Rte-rs. 

1 0 0 6 9 3 7 y-flElKLC 3{4v ^ Wn'-^' 13 1 

^o-y^'KNANDEIifSl 3 2fci&-^tf, -fW^- 
:?l3l{i. i'U'y^Y^y/<.-^e2<7>^:h^Km,-t 
^'o.y:5' |«NANDll!8&l 3 2<0-^rOA:ft«±«® 
tlEVDDH^gtt. m]<r>XMi-< y^<~^ I 3 i<7) 
dJ:^$-S{t"6. ^Q-y^'HNANDIlIKl 3 2c^til:'3. 

yj^-^ 1 3 1 OA^Jtc^^^iiS. Lfc*«-3 
X. :5'n>y^'KNANDIlKl 3 2{i. 9uyi^m^C 
LK BtCiE^tT^ >'>'N'-^' 1 3 1 com^jSrRig-f-^ . 
[ 0 0 7 0 ] yj<-'^9A\±. A WN'-^' 1 2 1 torn 
W >^-'^*-:^' 9 5J4. -< yn-9 1 3 1 <0 

[0071] ggffl«[II8S7 Oti. Pf-A'^wHWOS h 
^yi^^^'7 1t. N-f-A'^;l'MOSb7y>''X:J'7 2 
kS-t-tf. P^^^/l'MOS h9y$^'X:J'7 ItiiUfN 

f-A':^;nviosh7yx>?.^'7 2«. y-KNity- 
KN 2 fccoratM^H^seiSiis . P^^A^)VmO S K 

$ixS . N ^-v ^VHW O S h ^ >- v-'j:^ 7 2 tfoy— M:: 
;«}S«ffiVDDH*5fit|^§ilS. y-HNllC(4. 

A:^«#DA*flt|&$ix5, 

[0 07 2] ai:^^IllK8 0J4. NANDI1I558 1- 
86 t, W<-:J'8 7i:$:-^tf. NAND|hISI8 1 
\t. y-KN2c7)mffitT-Xbfi-tDTESTi:<7)NA 
NDS:aS:»3-^-6. >fW«-^8 7*4. 7^:^ h^f-f-DTE 
ST^Se-ri). NAND|5ISS8 2(4. -fWN'-rJ'S 7 
iOtb:^ i: -< 9 4 om:^ t <^N A N D $rjlj^}-r 

S. NANDII1SS8 3(4, NANDEKS KOffii^JtN 
AND[5JSS8 2C0ffi:>3i:C0NANDS:aj:^-f"l>. NAN 
DIII!IS8 3<?)ai:?]j!^7'Jyr70yr2 6, 27<^tii:h 
Qb^t. NAND|1IK84{4. A*ft^D<OR!e«-f- 
/D t r h fi-^D T E S T t CO N A N D 5r ai*-r S . 
NANDESSSSJi, ■^y^<-i!'87cr>l!i:fyb^y^^- 
i}'9 5<r>tii^bC0NANDi:tiif}i-.i>, NANDIhISS8 
6i4. NANDlHl»84OEii^Jf:NAND|BIK8 5<0{fJ 
^)i:iONAND$-ai::>]-rS. NAND|2lSg8 6<?Dai:^jA< 
7'J>yr70.yr2 6. 2 7coai:^j/Qi:^rS, 

[0073] JiUKTJj: 3 tClil«$ilJt7 'J y T^o y r 

2 6,27 ^=OV^-C , !^S!fttJ^*$:lilTtcaB>B-ti. . 
[0074] (A) ^J-'f S>'^aaS(IIK6 0CiJ»t-&;5' 

o -y K-f 6 1 OJtl:*3*» <?> 7 0 y r 7 a y r<^ 

ai:^Qi;-r<oi5i»<^)aiai:. :j''f s^-^issmifieotc 

iJtt-S, ^'o y :7 y/N'-:? 6 2 <oai^3*»t 7 U y r7 
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100 7 5] ClfXlCiO. 7U yr7n-yr2 6, 2 7 

[00761 (B> LU'<7K0'J-fey ^^^/RSET 

[0077] 7U yT-^o-y 7*26. 2 7{±. U-fevh 

(t-^/R S E T*<L K/l^tC^S t 'J * -y h*t®t 55: 

y y r^a -yrHIS&t'li, U -t -y Kft^/R S E 
T{i: 2Se<7)7>y^liIS& (^•y^EfSLC2. LC3 

^/c^fii^^^trt^d. -eciT'. 7U>yr7n-yriHl 
2 7Tii. 2SB07-y^lHl8&LC2. LC3 
'^liU-b ybfi^/RSETSrAl^J-lH'fc::. ^^ y^m 

t. 

[0078] (C) llllC^fx-^'lll:?]IS2 0tfOIlIS 
Wi, ai:>3W«i[llR8 0(i. firffl?«millSS7 o«^<bcoA 

[0 07 9] 7'J -yT^D-y 7*26, 2 7(±, Hi 
•r7"-^'ai:^)g|52 0Cci3{t§7-'-^'^S«±t:ab^. L/i: 
ti^-oX. 7U-yr7a>y7°2 6, 2 7 (Cfti.-C)iSc07 
y •yr^a-yrJrlSft/S^^lCtl. ESScOx^hSr-r* 
^(C^'n-y^'ft^CLK 1 acOttif&A^stJ^t^oT 
3. t**L. CltfO^'J •yr70>yr2 6, 2 7T{i. til 
^I^I51S&8 0?:i6{tTV^'&3ti6. T-Xhmiz^^o-/^ 
m^C LK 1 acott*&?rfft)-rt::x-^ai:^Jg52 OcoE 

ST*tHW'<./WC^&i:x-=J' (A^Jfi^D . /D ) cO 
^2:S!MLT7 'J -yr^o-yTrtaJ ( LC 1 -LC 
3, 6 0) $^Ji^>:S:V>«^3lllSS$:^«^L■CV^I.. 
[0080] (D) 31Sffl«ln]5S7 0 5riSft-C»->i., 
[00811 ji®*i«liIK7 Oti, HN 1 fcttf&$ 
ixS A*«#D S-FrS^^jgS$ -tf-T / - K N 2 4>a3 
:*]-ri.. CiixlcJ:*?. NANDHiSSSitcA^i^^t'S.fi 
^DfiO^'^f sy^S:. NANDlHlB84K:A:^J$ixSfi 

7-Xh^lCiiK^XLnm<r)f-i^D. /DO^K2- 
•tJE>i?.3tW:jlSfii«fHlK7 0S:lft»t31gPSS:«o 



[0082106a. 01fc^U;tU'<^l'>'7Ml]f»3 
3.34 Ol8«Sr5rriai»0T«) & . 06 
i/^MlIS&Ji. Pf-v^t-yWMOSh^yi/'J^r^PTl- 
PT4i:. Nf-A'^/l'MOS h7>'>'':::^:*'NTl -NT 
4i:S:filiS. 

[0083] P^-v^^/HVIOS h7>-^-'>«>:J'PTl±jJ: 
DDH (3. 3V) €-S(t§ll2<?)«j®y-N'i:gftfi« 

Ev s s H ^sft&n 2 <o^y- }^b<DmizmMizm 

Nf-v J^;^M o s h 5 ^' N T 1 (oy- h tc*±A:?3 

I1I8S3 3-C{i7'-:5'm-^Da t a2T'*)0. UKjV'>y 

h EIK 3 4 T'ti;^ h n -^fl^ S t b 2 "Cab & . 

[0 084 1 P^-v:t-;PMOSh^>'i^X^'PT2t5J: 

DDL (2. 5v) i:^\ihmi(r>mmy-rtmmm 
ffiv s s H s-stt-i.^ 2 cr>mmy -vt (T^mizmnzm 

l^^ilt. P^-^^;UMOSh5>'i^X^'PT2feJ:Uf 
N^A-^VUVIOS h7y>-';^^'NT2<oy— hCKi. P 
f-v^;HWOS b^yi^'x^PT ii3j:i/Nf--v^vnvi 
O S h 9 yi^X:? NT 1 iOfflSSggy- h-0®E3&<«f& 

[0 08 5] Pf-r^>;HV[OSh^>'>'';^^'PT3*S<J: 
rXNf-v^>;HVIOS h5>'i''j:^:J'NT3ti, fliaittffiV 
DDL (2. 5V) ^r§ftSSIl«omy-Hkg^« 
EV S SH^S{tl.lS2fO}g*y-h'tcO^(CiS?lJtC}f 
P^-v^;nvios h7>'>'.x^'PT3fcJ;tX 
Nf-A-^^nviosh^yxJ^^NTStoy-ncii, p 

f-r ^/UM O S h 5 y i^'X P T 2 i3 J: tXN ^ ^ :t-/l-M 

osh7yxx^'NT2 offls^ggy- Ko«ffijt)«fi^*s 

[00861 P^^^^yHV10Sb7>'i''X:?'PT4t5j: 
iXN^A-^^/PMOS b9>'>''X.:J'NT4{±, flllg^ffV 
DDL (2. 5V) &SttSISl<0«i®y-Hfc^«fi« 
EV s s H ^^ifi,m 2 iOgNfiy - K i: <r)S{3lS5«fc« 

m^tlt. P^^-:^JVMOSh^y>'Xi'PT4i5iT/ 
N^^^jUUOShyy>'y^:f'KT4<r>y-hlZii^ P 
f-^ ^;HW O S h 5 y i^'X ^ P T 3 *5 il^N f-v ^VHW 

osh^yi^'x^j'NTs com^mmy- h-o«E*^'e^*& 

$ixS. P^-\'^^;HV10Sb^>'i''X:5'PT4±Jj;Z/N 
^A- ^;HV1 OSh^yi^'X^'NT4 (JOfflSSggy - H<0 
mE**. U'</P>'7hE8&coai:^fi^OUTi:^i>. tB 
:»3«-§-ouT<i, K/Pi^^MHSSSStii, f-^m 
^Datai2aX'$)'0. U^fl^i^V h^l^S AX'ti. X 
l>o-y^#S t b 2 aT'ftS. 
[0087] «l!S«EA52^ (VDDL. VD 

DH) #l£-ri.J^(C»i, g9fe«EL«iJ-«tC2^^ (V 

SSL. vssH) is»t*>iis. -euT. mi<o^m 
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EV D D L iJrStt 4 mSSWiffi 1 COStteflffi ( V S S 

L) ifim^^ti^ m2cr)mMms (vddh) 5:SJt.^ 
mmziim2(r>mimE. < v s s h > tim^^ti^ . « 

;HVIOSh7>'i'*;^:J'NT2^NT4Sr. gfif6€£EVS 

SSL, V s s H coieSie<)fc^^ u<jui^m—X'h -? r 

mKro xj^TftO. m2W«Jfiy-HtS^$^lTV^ 

[00 88] L*^L. ClcOU''<^Pi^7 MlIKT'ti:. 
-^-^T-yHVIOS h9i'5^';^^'NTl -NT4S:. V''<^;l^ 
Jt-fi.BfIi7)3. 3 V (VDDH) «ttj!i«ffiS:S(tl.Il] 
Sl:7-a-y^'iS (Hffll) cogfJfiy-Ftcgf^UTt^?.. CI 

[00 891 tfz. miZ^-rX'yiZ. fiW&^ESrftii 
SBIsISS(PT2. NT2) <OL^^-^<lVt$r. 1/2 

(vDDL-vssL) fc<s^Lrv^«>. iJt. nmt 

ti. 3. 3V (VDDH) fO^JSmffSrStt.S.lllKT'n 
•yi?(l<JD^i:^VHK Lfflltti. 2. 5V(VDDL) 

[0 0 9 0] HSti. llic^t/iW''<;Wi^7hlilS&2 

3-25 <r)mss.i^-tmmmx'h h.ma i^-^/w 

v-^MUSSJi. P^-v;?^;nviOS h7>'v'*;^^'PTl 1 
-PT16i:. N^A':^;HVIOSh7>'i^*;:^^'NTl 1 
-NTl 6t$:<ii.^. 

[009 1] Pf-^:t-/HVIOS h7y>''X:J'PTl Ifc 
J:J/N^-\':t-/HVIOSh5>'i^'X^'NT 1 Hi. 

EVDDL(2. 5v) tr^ifhmicommy-vtm 
tfimJEv s s LS-S(t-5.ii 1 <r)mi&y- H fc<7)iaici:?ij 

tC^^it-S. Pf--^:t.;HVIOS h^^' rJ'PT 11 
iJj;t/Nf-\';t^;HV10Sh7>-i^'^:5'NTl itfoy-h 
Wi:A:>]fi-f- 1 N iil>. A:>i«-viN{i. K 
;Pi^7MHl882 3T'<i:7'-:J'm-f-Datal'C$>'9. U 
'^I'V' 7 MUSS 2 4 T'*±>^ h u-yfi# S t b 1 -Cft 
0. l''</l'i^7MllK2 5T't±i!'n y^'m-^CLKlt:- 

[0092] Pf-v^-yl'MOS h7>'>''X:J'PTl 2fc 
J:t/N-?-v;T>/HVIOSS7>'>'*^:5'NTl 2t±, IlliO 

maiy- Htm i o««tiy- h t ostca^Jtcsi^sa 

S. Pf-A'*/HWOSh^>'i^'X^PT 1 2i3J:lfNf- 



■V^V^MOS h^VvXrJ'NTl 2<0y— hfctt. Pf- 

-v^t-ynwos h^yi^'^^.^PTi ifciofN^-v^tvuvi 

0 s b ^yi^';^^' NT 1 1 <nniss.mmy-v(omsim 

[0093] Pf-v^/HMOS h7yv;^:J'PTl 3fc 

EVDDH (3. 3V) ^S(tSm2<7)€iSy-Hi:m 

MOS H5i^>';^^'PTl 3<7)>-'— HtC«i. P^^JtvU 
MOS h^yy'XrJ'PT 1 4t}J:UfNf-r^-;HVIOS b 
^ Vv-'iX ^' N T 1 4 i^fflSSf^y- HcomE3&^l»*&$n 
. Nf-v :t-;HVI O S h ^ ^-i^';^ NT 1 3 CO^— h l,Z 

p-?-v:^;nviosb7:^s^;^^'PTi 2tJJ:tXNf- 
A- ^vnvi o s yi^';^ NT 1 2 <^iai«e5y — h«o 

[0094] P^:V*>t'MOSb5>'>'*;^^PTl 413 
iI/Nf-^':^;PMOSh7i^i''X^NT14{i. Sg2t0 

my- K tig 1 <r>mmy- k t cost;itt?^j{cgfigg§n 

P-?-^:tvHVIOS h7yi''Xr5'PTl 4<0y— hlC 
Ji, Pf-V^Vl'MOSh7>'>';^^'PTl BtJit/fN^ 
-X-^x^UMOS H^yi^'X^J'NTl 3<?5ffl5igiggy— HO 
m&tm!^^it^, N-?-^:t-;UMOSh5y>''X^'NT 

1 4<^^r'-Hm. P^A'^/HVIOSb7Vi'':^^'PT 

1 ii5j;t^Nf->v^;i^MOSH^i<>'';^^'NTl loffl 

[0 0 9 5] Pf-v:^-;HVIOS H7>>''>^:J'PT1 5i3 
itfNf-v^f^/HWOS h5yi^;^^'NTl 5(±. m2<7) 

^. p-f-^-^vuvios h^yj^'^^J'PTi 5tJJ:tfN■f- 
^:^v^Mos^9>'^^:^^'NTl 5<oy— HtCli. Pf- 

^^tvHWO S h 7>'>''X:^ PT 1 4fc JrU^Nf-v^-ZHVI 
OS b^V^-'^^r^NT 1 4<Offli:Sl^y-Kc7)«EA<fit 

[0096] Pf-v:^;HV10S H9>'>'';^^PT1 6*3 
J:lXN^^:t-.;HV10S h7:^i^'^^NT l 6ti. Sg2<0 

Higy- H t m 1 tfosifiy- H b iownzmmzmu^ti 

Pf-v-^^/UMOS h5>'s^;:<.i'PTl 6*Jj:lXN-f- 

-v^^;nwosh^i^>'';^^'NTi 6<py'— htcJi. p^ 
•^'^VHWOS H5y>'';i.;?P.Tl 5Joi?/Nf-Y^-/HVI 
OS b9>'i^*:^:}'NT 1 StOfflSft^jy- K<^)«E*<tt 

t^N^^^>;HVIOS h5y>''^:J'NTl 6<J5ffii:g^y 
-H<0«£E*<. P'<v/l'x7MHlSS<oai:^ft-f-OUTi:=5r 

ai:^3<i#OUTJ4. P'<;l'j^7MHlK2 3-C«i. 
-rJ'ft^Data 1 a-CJbO, P^/Pi^^ MSIffi2 4-C' 
ti, ^Hn-T-ft-f^Stb 1 aX'&O. K;Pi^7MlI 
IIS25T'Ji. ^'o-y^'ft^CLK 1 a-CabS. 
[0 09 7] dcoix-^yWv-^ MsIKTJi, N^-^^vHW 
OS H^y^-'Xr^NT 1 l-NT165r, l^'OP^-f 
Sff(02. 5V (VDDL) <omiSSE«:SJt&lHl«S7' 
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[00 98] tfz. m9l,Z7ik-tXol,Z. iifS5«ffi?:fta 
iz-r^ztizX-^X. XiJUU^MzMi-^-^-i^yM 

SSiaifS (PTl 2. NTl 2) <?5L#V^<lVt?r. 1 
/'2 (VDDL-VSSL) tlS^tT V>|,. *7t. H 
mtli. 3. 3V (VDDH) i0^^ffiS:S{t*Illl& 
yo-y^'ffl3c7)C:i;$-VH\ LMttt, 2. 5V (VDD 

[ 0 0 9 9 ] <>:(C . 0 1 ic^ Lfc^f*:|^Ill»SStc 

. [0 1 00] ai 0<i. 4 0 0MHz«jfm (jgffi2 5 

0 0 P s ) O^' >f 5 y ^^/^v'x y h L)t t><^)-C*> 
•5.114'. Dr af timt^i&^»l-. ME Hi® IT 

(iT—}ftii:h^2 0^ RX(±-r-^'A:'3«i53 0. Cab 

1 elilr-yfU^COi^-y^mX'h^. -Mm^iOmWiT 
(25 00p s ) *>A,TX, RX. Cab 1 eCOi^-y^' 

flSr^lV-i/itOA^D a t a W i n d o w (-f— >f 

SfSttJtL. TX-Cti 1 4 0 P s<0^. RXT«i2 3 
OpscO^JS^r^tTiBO, ISHi: UT fiasco 2 fgjfiV^ 
SlOpstOData VI i ndovrirm.'Sk'thZt.ifi 
•d'TV^S. -KTiieiz^ ■r-:J"^-^ lg« 

»cML-c tnmzmmmwim-hztijix^ 
s I mnir^M^zn ozt . m^msi<mm^ 

[0 10 1 ] HI 2«. iaitC^L7t«-«K<0>''y^'ffi$- 
SL;tt>OT-S)-?.. (a) (i. 7'-iJ'ffi^jg82 0(cJo{t 
Si^'yrJ'Sr. (b ) lt. Tf-i?AiJ^3QiziHfhi^"/ 
^'^^f- 7-'-^A:^)SP3 0<7)P"</l^^S8S3 3. 3 
4Ttt. x-iJ'ai^jS2 0i:M^:'5. fi^-C2 0 0p 
s(r>=JyS'k^r>X^'>h ( j i 1 1 e r 5 ) . x-:?aj 
:*3gP2 0tCiiiUT{±. 7'J-yr7n-yr2 6. 2 7 SriR 
fflt^ttSJti^, ■5-<0^i-<0>''«y:?<4«llP-rS*«. (b) 
i/Z^X 3 IC. 7 y yT^ D y rmSST-cOi^'-y j i t 
t e r 2<i/h$V>fci6|SJg^u. JlflJi. ±jat3t i d 
IC. 7'J yr70 yr2 6, 2 7{zXhi^'y^&mSm 

[OlO2]013{i, I EEE 1 3 94!fea®f->y7* 



[0 1 03] 01tc:^L)'v:T-^'Aai:*3SP2O. 3 0 

(i. PORTgS (PORTl. PORT2) IZ-^ttlX 
fcO, ni^' y^'HKaSlO^. ni^.y^'aS (LOGI 
C) IC^tilTV^I,. u£;'-y^'gP*>/i>c7)-T-:5'^r>--7' 
;Hi^(TPA0. 1. NTPAO. 1. TPBO. 
1. NTPBO. 1) i:it-LX'>--:fMziiiijL. 'r- 
•^)Vt^ty<r>'f~^ S-o x-y ^mzA:h Lt v^.& . i''<7i' 

^^lsI!82 3-2 5, 3 3, 3 4^7 'J ■yr^a-yT'lll 
8826. 2 7{4, iiePORTgpconi^'y^'gBiOOgC 

[0104] 

[^Bj<o3a*] z<7mmizxi,^^mimmm^mmii. 

7'j-yr7o yriiilfSS:ISftJt>tA6. mi<r>v^fVi^y 

Ymi,i)^hcr>^-ni.z-^±h.t=J'y?&'^^iimthZt 

a^X'^h. zmzxy)^ ±^ti:'f—s^'^^vY'^^m% 
■t^ztifixi. m^-^-i^y^i^^Kt^ztt^xi 

tifiX'% h . tfz. mmmi^cr>L s i mt^m^iz^o 

z t ifix'^ . Wimwmt:mmt^ z t a^x^ ^ . 

[0 10 5] tti. y>j yy°yn-yymmi. m2<7)iy 

^^|3II&*»<?.O||l<0i!'O-y^'fi^{i. XDi^-y^m^ 

ib, m2<Du^i'>'y hms&i>zxi,if-y ^fs,^{:mi-t 

hZbtl^X^h, 

[0 106] tti. yO yyyn-yymmi. :7n-y:J' 

[0 107] iiJt. ^'J-yr^a-yrmSSti. ^-^ s:x 
^'1^|llKSr^tf7t«>. mi <7?9 y ^|B|i»*»<c.<oai:J3m 

mt^^ s.yi/X'i:tx.-^'tim2<r>7-y^m^. mseo^ 

[0 10 8] ttz. y*j yyyu-yymmt. mmmm 
m^imftztzib. -rxh^-Ki^tc, mmnmmm> 

^yyxiiiijmmmm-t>tii:h^iti>. 
[0 109] tfz. m2<0'7 -y^leimiiXl/mSiOy -y 

i: «-#tf/ctf>. 7 U -y r^a •yr(alKKi5(tS>''-y ^'<0 

<r>^i,zy 'J yr^o y ruiffii&^ttt: ^>{5^:^i:';^'•y 

[0 110] tTt, m2t5j:lf|^3cD7 yf-|s]mc{4vg 
i^^^ixh^mmm:^-^mz-thtztb. 112(07 y^ 
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l5lS&*>'5>coai:»]fi-f-t^30v-yf-liIK**'o<otBSj«# 
[0111] tTtJ micr>u^v>-yhm^x-it. mi 

[0112] z<7>mMizj:i>imimm\sis^m.<r>y'- 

^Xiii:h^XU. llli3J:lxm20iii|iSi:J:&^aif 
iO^^StC/h$V^ ( 3 0 OmVOT) {mVh-oXhmSL 

[0 1 1 3] ^jt. ifyyrmmmwzi^. t-^' 

[HHtOfSm^iiBB] 

[01 ] z<^^m%mmmz^h^Mmmmi^ 

a (I EEE 1 3 94!fe)a^) <7)^f«g^Sr*-r:?'n'y 

[02] X— :?ft^Dat a 1 a. ;^ h O— ^ft-^- S t 
b 1 a: 9v1"j9^^C\.Y. 1 aCt}tt«>i^''y ^'<50J|ttlI 

m^ ] 01 i=s^-ruv'~>'<iiiss«ojaB&tfiBei&^f ro 

[05] 01fc^L:t7'J-y7-7a-yrcOt8«S:*-*-y 

Q/^'0T'ab.S. 

[06 1 01tC;^L;tb'<^I^i'7 hEffiStOm^r^-riHl 
K0fabl>. 



[08] 01{=:^L;tK;U5^7 MsIS&<0««i&5rrilI 

8S0T-*«.. 

[09 ] A:^3HP<;Kcjkt^Sv-i/Vt:5^-f0t'* 

[010] 4 0 OMH ziftf^cO^'^f 5 y^Ai/ot y h 

[011]Data Wi ndow (T-^">-f >'F 

[012] 01 tC^L)t#gl5<7)i^-y^'<iS-*t/it<:OT 

(a) l±. x-^'ai:bgPt3t3ft6i^'-y^S:, 
( b ) (i, x-:5'A:'395lCi3{t-5. i^'-y ^Sr^-f. 
[013] l EEEl 3 94!H8a«f-y7'<0^yrU>f 
T'>h«lB&0T'ftl.. 

. [014] fie*<O^'<^yl^>'7Mll»<O^fi!£S:*-rilIS80 
[015] t«*O^'<.;Wi'7MlI»<O*Sji!t^5^|aIfS}0 

[«^«iMBfl] 

10 ni^-yi^mssgp 

2 1 PL LESS 

23-25.33,34 \^^)W^V\m 

lb, 7,1 yvy'ryo-yy-m^ 

3 0,31 i^i^-y'tHIK 

5 0 U-feyMsISS 

6 0 rJ'-^ 5y:J^il^|5I88 

7 0 mmmmm^ 

8 0 tU:^3<?)miIISS 
LC1-LC3 ^'/f-EISS 



[02] 



[01 1 ] 



OKU 




IN 



301 



302 



I 



[@3] 
303 




304 



[1214] 

VDDH VDDL VDDL VDDL 



INe 



-OUT 




OUT 



(a 3 ) ) 0 1 



-24492 1 (P2 00 1-24*JL8 




(a 4) )01-244921 (P20 0 1-24*JL8 



[04] 



IN 



(a) 



\ L2 L3 





[@1 2] 








jitterl:PLL 


200ps 


iitter2:FF 


20ps 


jitter3:DR 


40ps 


Total 


260ps 




Jitter4:BEC 


300ps 


jitter5:LS 


200ps 


Jttter6:FF 


200PS 


Total 


700PS 



[133] 



LCI 

92 L.., 

91 ^CLK I 111 



LC2 DTEST 

^_ — . 

121 ! 94 

CLR VDDH I 




/RSET 



CLKla-4 



131 I 96 




[116] 



[US] 




VSSH 
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(a) 



VDDH 



VSSH VSSL 



(a) 



VDDH 



VDm. 



II" 



vt- 

VSSH VSSL 



[07] 
(b) 



VDDH 



VDDL 

JVDDL 

SSHVSSL VSSH ±V 



VSSL 

H^^Lor-cwiftjs 



[09] 



(b) 

VDDL 



VSSL . 



VSSH 



(c) 



[010] 

-2500ps(400UHz)- 



vDm 



vt-- 



VSSH 



Draft 


TX 
400ps 


Cable 
730p8 


RX 
930p£ 


Data 
Window 
440ps 






/ 




/ 










mi 


260p& 


730ps 


700ps 


SlOpG 



[013] 



H{«i:L«-cmai«E 



(c) 



VDDL 
VDOH T-l 



Tt 
Vt--^ 



VSSH 

HiiifcLfli-csssajEp 



□□□□□□□□o □□□□□□ □□□□□□ 
LEVKL sHlfTOIT 



DOWN 
CONVERTER 



PLL 



BGR 
CRBLAB 



PORTl 



P0RT2 



TPAl 

TPBl 
WTPBl 



TPAO 
KTPAO 
TPBO 
NIPBO 



[01 5] 

VDDL VDDL VDDH VDDH VDDH VDDH 



INc 




aOUT 



(51)Int.Cl.'' 

H 0 3 K 5/02 



F I 

H0 3K 19/00 



r-73-K (##) 



1 0 1 D 



5J039 CC03 

5J043 AA06 EEX)0 HHOl JJIO KK02 

KK03 KKIO 
5J056 AA38 BB02 BB24 CCOO CC12 . 

CC14 CC21 DD28 EEll FF08 

GG06 KKOl 
5K029 AA03 AAll CCOl DD02 HHOl 

HH08 HHll HH26 LL15 
5Ka47 AA06 BB12 GG02 GG06 GGll 

GG24 MM28 l«3 



